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Abstract: Ginseng sapogenins were produced from ginseng saponins, isolated from Korean ginseng roots.
Ginseng saponins very mildly inhibited acyl-CoA:cholesterol acyltransferase (ACAT) in vitro, however,
the sapogenins showed strong inhibitory activity on microsomal ACAT. Therefore, the sapogenins will be

one of key ingredients of ginseng affected a lowering of the serum total cholesterol level. © 1999 Elsevier
Science Ltd. All rights reserved.

The microsomal enzyme acyl-CoA:cholesterol acyltransferase (ACAT, EC2.3.1.26) catalyzes the
formation of intracellular cholesterol esters in various tissues.' This enzyme is believed to play a key role
in intestinal absorption of cholesterol, hepatic production of lipoproteins, and deposition of cholesterol
esters in atherosclerotic lesions.” 1t is widely accepted that the intake of large quantities of dietary
cholesterol causes atherosclerotic disease and ACAT inhibition is an attractive target for the treatment of
hypercholesterolemia and atherosclerosis. *

Recently, we reported a couple of ACAT inhibitors: lignans from Magnolia obovata and Schisandra
chinensis,** and polyacetylenes from Panax ginseng C. A. Meyer.®

Ginseng has been used as a herbal medicine and food in Korea, Japan, and China for hundreds of
years. It was reported that ginseng induced a lowering of the serum total cholesterol and LDL-cholesterol
levels, whereas, HDL-cholesterol level was increased in monkey and human.” * Based on the results, we

have tested the inhibitory activities of the extracts of ginseng against ACAT and found that the hexane
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fraction strongly inhibited the enzyme.® However, the methanol fraction, containing saponins, very mildly
inhibited the ACAT activity by 10% at 100 pg/ml.° We also measured the ACAT inhibitory activities of
ginsenosides Rh, and Rh,, and observed that the ginsenosides mildly inhibited the ACAT with 10% and
30% at 100 pug/ml, respectively. However, the reaction mixtures of saponins after hydrolysis by acid (10%
sulfuric acid) or base (10% NaOH) were strongly inhibited the enzyme with 72% and 80% at 100 pg/ml,
respectively.

Recently, it was reported that ginseng saponins after oral administration in human and rat were
metabolized to protopanaxaldiols by intestinal bacteria,’ and gisenoside Rh, was also converted to
protopanaxadiol (3) in B16 melanoma cells.”

In the present study, we investigated the ACAT inhibitory activities of the deglycosylated products
against the microsomal ACAT to seek active principles of cholesterol lowering effects in ginseng.

To prepare panaxadiol and panaxatriol, the n-BuOH extract of ginseng was dissolved in 10% sulfuric
acid in methanol and refluxed for S hrs and the reaction mixture was partitioned between diethyl ether and
water. The organic layer was washed with aqueous NaHCO; and brine. The hydrolyzed products were
purified by SiO, column chromatography.” Protopanaxadiols and protopanaxatriols were prepared by the
basic hydrolysis of the saponins.” Isolated compounds were identified by NMR, HR-MS, and optical

rotation values.
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The hydrolyzed products 1-8 inhibited the ACAT activity in this assay system with IC,, values of 10,
6, 30, 24, 55, 12, 25, and 28 uM, respectively.
Although the isolated compounds 1-8 fairly inhibit rat liver ACAT activity, the results are of interest

in understanding of the pharmaceutical activities of ginseng. **
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